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Abstract: 
Infections are one of the most common causes of death in infancy. 2% of embryos and 10% of newborn infants are 
afflicted with infection during the first 6 months of life. Blood culture is one of the most important diagnostic 
methods in severe infections. The aim of this study was conducted investigate positive blood cultures in infants 
admitted to NICU of Mustafa-Khomeini Hospital, Ilam. The present descriptive cross-sectional study was performed 
in Mustafa-Khomeini Hospital Laboratory on all infants admitted to the NICU in May and September 2016 whose 
pediatricians requested a blood culture. For this purpose, required blood samples were collected. blood cultures 
were rapidly transferred to the laboratory, where it was transferred to the 37c° carburetor and the microbial 
examination was carried out. The interpretation of real and fake positive cases was conducted based on clinical and 
laboratory symptoms. The data collected were analyzed by SPSS version 18 through using descriptive-analytical 
statistics and chi-squared statistical test. 185 infants blood samples, of which 87 (47.1%) cases were boy and 98 
(52.9%) cases were girl, were examined in the present study. The highest frequency of differential diagnosis of the 
type of microorganisms was related to Staphylococcus-Epidermidis and the lowest frequency was related to E.coli. 
The results of the present study are based on the high incidence of false positives in the blood culture of the neonates 
in the early stages, which impose huge costs on the therapeutic system, wasting time and manpower and worsening 
of the treatment process. Therefore, it is essential to establish better coordination between the clinical and 
laboratory departments and medical centers. It is also necessary to educate health personnel in order to collect 
blood sample with utmost precision and do their best to maintain proper blood stream.  
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INTRODUCTION:
Blood is one of the body liquids which is sterile in 
normal conditions; however, some factors, such as 
the intrusion of microorganisms into the blood 
stream, might cause the incidence of various 
infections, such as bacteremia, septicemia and 
parasitism [1]. Blood stream infection Blood flow 
infection is one of the most severe infectious diseases 
and medical emergencies, which, if not detected and 
treated appropriately, has high mortality and 
complications [2, 3]. According to the US Centers for 
Disease Control and Prevention, an infection is 
diagnosed to be bacteremia, as the most commonly 
reported infectious disease, if blood cultures and 
clinical signs confirm the emergence of this disorder 
after a period of 84-hour hospitalization [4, 5]. 
Infections are one of the most common causes of 
death in infancy. 2% of embryos and 10% of 
newborn infants are afflicted with infection during 
the first 6 months of life [6]. Inflammatory lesions, 
which rank second among mucous membrane 
diseases in Iran, are found in the autopsy of 25% of 
infants; according to 1995 health report, the mortality 
rate of this disease was 18 per 1000 live births in Iran 
[7]. Infectious and neonatal infections, especially 
blood infections, are among major causes of death 
worldwide in general, and in developing countries in 
particular [8]. Sepsis has been reported to play 
significant role in 200,000 deaths in America per 
year; additionally, the incidence of sepsis and septic 
shock has significantly increased over the past 20 
years and more than 300,000 cases are likely to occur 
annually, of which approximately two thirds of cases 
occur in hospitalized patients at hospitals [9]. The 
main causes of infection among infants include 
exposure to infected passages during birth, immune 
system weakness, non-compliance with NICU 
hygiene, contamination of devices and equipment in 
the department, and failure to comply with sanitary 
measures especially by personnel located in the 
relevant department. Neonatal infections include 
sepsis, meningitis, omphalitis, diarrhea and urinary 
tract infections [10]. Generally, the causative 
bacterial agents are different from a geographical 
point of view; streptococcus group B is more 
prevalent in America, but golden staphylococci and 
gram-negative bacilli are more prevalent in 
developing countries [11]. It, also, has been claimed 
that boy infants suffer blood infection, which is the 
most prevalent disease in males, twice as more than 
girl infants [12]. Considering the fact that reducing 
neonatal mortality is one of the important goals of 
health programs in different countries, also 
considering the importance of knowing the most 
common neonatal septicemia and awareness of their 
sensitivity to antimicrobial drugs in the treatment of 
susceptible septicemia, the present cross-sectional 
study was conducted investigate positive blood 
cultures in infants admitted to NICU of Mustafa 
Khomeini Hospital.   
 
MATERIALS AND METHODS:   
The present descriptive cross-sectional study was 
performed in Mustafa-Khomeini Hospital Laboratory 
on all infants admitted to the NICU in May and 
September 2016 whose pediatricians requested a 
blood culture. For this purpose, required blood 
samples were collected according to the instructions 
at least 2 times from 2 separate sites. The process of 
blood culture was like this: the nurse in charge of 
collecting blood samples cleansed the patient's skin 
with 70% alcohol and then disinfected it for 2 
minutes with iodine after washing hands with water 
and soap. Then, about 5cc, blood was taken at two 
separate times and at intervals of at least 20 minutes 
from the brachial vein. Blood was swiftly taken into 
containers containing a 70% alcohol disinfection 
medium without changing the needle, and then the 
blood cultures were rapidly transferred to the 
laboratory, where it was transferred to the 37c° 
carburetor and the microbial examination was carried 
out. The interpretation of real and fake positive cases 
was conducted based on clinical and laboratory 
symptoms [13]. The data collected were analyzed by 
SPSS version 18 through using descriptive-analytical 
statistics and chi-squared statistical test [14, 15]. 
 
RESULTS: 
185 infants blood samples, of which 87 (47.1%) 
cases were boy and 98 (52.9%) cases were girl, were 
examined in the present study. The results showed 
that 15 cases had positive blood culture, of which 9 
cases were related to girls and 6 positive cases were 
in boys (P>0.05)(Table 1). The highest frequency of 
differential diagnosis of the type of microorganisms 
was related to Staphylococcus-Epidermidis and the 
lowest frequency was related to E.coli (Table 2); 
additionally, preterm birth and respiratory disorders 
were the most common causes of admission to NICU 
among infants either at birth or during 24-72 hours 
after birth.  
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Table 1: Frequency of boys and girls with results of blood culture  
Gender 
Number 
(Percent) 
Blood Culture 
Boys 87 (47.1%) 
Positive 6 
Negative 81 
Girls 98 (52.9%) 
Positive 9 
Negative 89 
Total 185 (100%) - 
 
Table 2: Frequency of different type of bacteria 
Type of bacteria Frequency 
Staphylococcus Epidermidis 10 
Enterococcus 2 
E. coli 1 
Mix 2 
Total 15 
 
DISCUSSION: 
Neonatal infection is one of the major causes of 
illness and mortality, especially among preterm 
infants [16]. Based on WHO estimates, infant 
infections are responsible for 5 million infant deaths 
per year in the world, and about 40% of all infant 
deaths occur in developed countries [17]. Blood 
culture is a universal standard method for the 
diagnosis of vasculitis and bacterial infections in 
adults, children and infants [18]. This method is 
routine due to the feasibility and availability of all 
laboratories. The septicemia is categorized in two 
groups of preterm and post term among infants; if the 
infant is exposed to the source of infection within 7 
days after birth, it is called preterm and if exposure 
happens after 7 days, it is called post-term; however, 
fatal cases of toxic septicemia occur within the first 
24 hours in infants [19]. A positive microbial pattern 
of positive blood culture was observed in NICU of 
Mustafa-Khomeini Hospital in the present study. 185 
infants blood samples, of which 87 (47.1%) cases 
were boy and 98 (52.9%) cases were girl, were 
examined in the present study. The results showed 
that 15 cases had positive blood culture, of which 9 
cases were related to girls and 6 positive cases were 
in boys (P>0.05). based on the results of Rajabi et al 
study (2012), which was conducted in order to 
investigate the antibiotic susceptibility of isolated 
tissues from neonatal blood and urine infections in 
Tehran, although he incidence of urinary tract 
infection was more frequent among boy in 
comparison with girl infants, the incidence of blood 
infection was equal between two sexes [20]. The 
result of the present study indicated higher incidence 
of blood infection among girl infants. The results of 
other studies have stated the incidence of toxic 
septicemia among boy infant is twice as that of the 
girl infants, which is not consistent with the current 
study [12]; this difference is probably due to 
differences in the population surveyed. The most 
commonly reported bacterial strain turned out to be 
Staphylococcus-Epidermidis in the present study, 
indicating contamination and non-standard sampling 
techniques. The results of Motamebi et al study 
(2008), which was conducted in order to investigate 
the effect of training on correct sampling method on 
the reduction of blood culture contamination, showed 
a significant reduction in contamination and false 
positive culture [21]. It seems that nowadays the 
biggest problem in the diagnostic process through 
blood culture in adults and children is related to 
unwanted contamination during or after sampling, 
which is a disorder in the diagnosis and treatment of 
patients. The results of Chitsaz et al study (2005), 
which was conducted in order to discuss Bacterial 
contamination of blood cultures, showed that 19.95% 
of positive blood cultures have been diagnosed due to 
real bacteremia and 84.04% have been reported due 
to infection during or after an aging sample [22]. The 
results of a study conducted by Asefzadeh et al 
(2010) in order to investigate infection of blood 
culture and various positive real and false organisms 
showed that out of total 244 cases of cultivation, 
there were 62 false and 31 real positive cultures [23], 
which is consistent with the findings of the present 
study. 
 
CONCLUSION: 
 The results of the present study are based on the high 
incidence of false positives in the blood culture of the 
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neonates in the early stages, which impose huge costs 
on the therapeutic system, wasting time and 
manpower and worsening of the treatment process. 
Therefore, it is essential to establish better 
coordination between the clinical and laboratory 
departments and medical centers. It is also necessary 
to educate health personnel in order to collect blood 
sample with utmost precision and do their best to 
maintain proper blood stream. 
 
REFERENCES: 
1. Burton G, Engelkirk P. Microbiology for the Health 
Sciences seventh edition. Philadelphia: Lippincott 
Williams and Wilkins, 2004. 
2. Martin RJ, Fanaroff AA, Walsh MC. Fanaroff and 
Martin's neonatal-perinatal medicine: diseases of the 
fetus and infant: Elsevier Health Sciences, 2010. 
3. Kim JY, Farmer P, Mark DB, Martin GJ, Roden DM, 
Dunaif AE, Barbieri RL, Repke JT, Lau WC. Harrison’s 
principles of internal medicine. Women's Health. 2008; 
39(5):24-39. 
4. Taeusch HW, Ballard RA, Gleason CA, Avery ME. 
Avery's Diseases of the Newborn: Elsevier Health 
Sciences, 2005. 
5. Van der ZW, Kaiser A, Van ER, Berkhof J, Fetter W, 
Parlevliet G, et al. Nosocomial infections in a Dutch 
neonatal intensive care unit: surveillance study with 
definitions for infection specifically adapted for 
neonates. J Hosp Infect. 2005; 61(4):300-11. 
6.Mohamadi J, Darabi M, Havasian MR. Investigating 
the Causes of Infant Mortality in Imam-Khomeini and 
Mustafa-Khomeini Hospitals, Ilam, 2012 To 2016. Indo 
Am. J. P. Sci 2017; 4(06): 1431-37. 
7.Amid MH. Sepsis and meningitis cases in infants 
admitted to the useful children's hospital. J of 
Pazhuhesh. 2002; 26(1):57-63. 
8. Mohamadi J, Motaghi M, panahi J, Havasian MR, 
Delpisheh A, Azizian M, Pakzad I. Anti-fungal 
resistance in candida isolated from oral and diaper rash 
candidiasis in neonates. Bioinformation 2014; 10(11): 
667-70. 
9. Kasper D, Fauci A, Brauwnwald E, Hauser SL 
Jamson JL. harrison’s Principles of Internal Medicine. 
16th ed. New York. McGrow-hill Medical Publishing 
Division, 2005. 
10. Zaidi AK, Huskins WC, Thaver D, Bhutta ZA, 
Abbas Z, Goldmann DA. Hospitalacquired neonatal 
infections in developing countries. Lancet. 2005; 
365(9465):1175–88. 
11. Avery G, Fletcher M, MacDonald Med: 
Neonatology pathophysiology and Management of the 
Newborn. 5th ed. Philadelphia: Lippincott Williams and 
Wilkins, 1999.  
12. Barbara S. Infection of the Neonatal Infant. In: 
Behrman R, Kliegman R, Jenson H: Nelson Textbook of 
pediatrics. 17th ed. Philadelphia, Saunders, 2004. 
13. Asefzade M, Manuchehri F, Sajadi E, Asefzade S. 
Blood Culture Contamination and the Type of 
Microorganisms in True and False Positive Results in 
Patients Admitted at Avicenna Qazvin. 2010; 18 
(4):361-68. 
14. Havasian MR, Panahi J, Ruzegar MA. Ilam Lipid 
and Glucose Study: A cross-sectional epidemiologic 
study. Nova Journal of Medical and Biological 
Sciences. 2014; 2(5):1-6. 
15. Havasian MR, Amouzadeh S, Mohamadi J. The 
Study of Inhibitory Effect of Different Extracts of 
Scrophularia striata on Common pathogens, A 
Systematic Review. Int. J. Adv. Res. Biol. Sci. 2017; 
4(6):87-92. 
16. Stoll BJ, Hansen NI, Adams-Chapman I, Fanaroff 
AA, Hintz SR, Vohr B, Higgins RD, National Institute 
of Child Health and Human Development Neonatal 
Research Network. Neurodevelopmental and growth 
impairment among extremely low-birth-weight infants 
with neonatal infection. JAMA. 2004; 292(19):2357-65. 
17. Mohamadi J, Panahi J, Havasian MR, Direkvand-
Moghadam A, Delpisheh A, Nahid Y. Marshall 
Syndrome in children referred to specialist clinic of 
Imam Khomeini Hospital of Ilam, Iran, 2012. Der 
Pharmacia Lettre. 2014; 6(4):247-50. 
18. Remington C, Saunders WB. Septicemia and 
meningitis in infectious diseases of the newborn infant. 
J Infectious diseases. 1995; 3(4):835-39. 
19. Behnampoor M, Havasian MR, Sargolzaei N, 
Mahmoodi Z, Salarzaei M, Mohamadi J. Investigating 
the Mortality Causes of 1-59 Months Babies of Village 
from 2012 to 2015, Zahedan, Iran. Indo Am. J. P. Sci. 
2017; 4(05):1079-84. 
20. Rajabi Z, Akbari N, Mardaneh J, Soltandalal MM. 
Evaluation of antibiotic susceptibility in isolates isolated 
from blood and urine infections in neonates, NICU, 
Tehran. Zist Fanavari. 2012; 4(12):53-60. 
21. Motameni M, Mohsenzadeh A, Gharibi N, Ramtin 
M, Karamollahi Y. Effect of training on the correct 
sampling method on reduction of blood culture 
contamination. Aflak. 2008; 4(10):29-36. 
22. Chitsaz M, Khataie GH, Shahcheraghi F, 
Pourheidari N. Bacterial contamination of blood 
cultures. J of Tehran Uni Med Scie. 2005; 63(2):108-15. 
23. Asefzade M, Manuchehri F, Sajadi E, Asefzade S. 
Blood Culture Contamination and the Type of 
Microorganisms in True and False Positive Results in 
Patients Admitted at Avicenna Qazvin. JSSU. 2010; 
18(4):361-68. 
 
 
 
